Purpose: Reoperations after gastrectomy for gastric cancer are performed for many types of complications. Unexpected reoperations may cause mental, physical, and financial problems for patients. The aim of the present study was to evaluate the causes of reoperations and to develop a strategic decision-making process for these reoperations. We performed a retrospective analysis of the patients using an electronic medical record review. Statistical data were analyzed to compare age, sex, stage, type of gastrectomy, length of operation, size of tumor, and number of lymph node metastasis between patients who had been operated and those who had not. Results: The variables of age, sex, tumor stage, type of gastrectomy, length of operation, and number of lymph node metastases did not differ between the 2 groups. However, the mean tumor size in the reoperation group was greater than that in the non-reoperation group (5.0±3.7 [standard deviation] versus 4.1±2.9, P=0.007). The leading cause of reoperation was surgical-site infection (n=49, 0.79%). Patients with intra-abdominal bleeding were operated on again in the shortest period after the initial gastrectomy (6.3±4.2 days). Patients with incisional hernia were not reoperated on until after 208.3±81.0 days, the longest postoperative period. Conclusions: Tumor size was the major variable leading to reoperation after gastrectomy for gastric cancer. The most common complication requiring the reoperation was a surgical site-related complication.
Introduction
According to GLOBALCAN, in 2008, gastric cancer was the fourth most commonly diagnosed cancer in men and the fifth most commonly diagnosed in women worldwide. 1 In that year in Korea, gastric cancer was the second most common cancer leading to death. 2 Gastrectomy with lymph node dissections has been accepted as the only curative treatment for gastric cancer. 3 Although the rate of complications after gastrectomy has decreased over the last decade because of improved surgical techniques, nutritional support, antibiotics, and anesthesia, 4 complications requiring reoperation have not decreased; the rate of these complications ranges from 2% to 10%. [4] [5] [6] [7] Reports about reoperation after gastrectomy have several flaws: excessively long observation periods, limited number of patients observed, and variations in surgeons or surgical techniques. The operations reviewed in our study were performed in a single center, by the same surgeons during the period of ob- 
Definition of terms
Surgical site-related complication was defined as a complication interfering with the healing process on the abdominal wall, including wound seroma, bleeding, or infection, within 14 days after
operation. An event leading to wound dehiscence after 14 days also was considered to be a surgical site-related complication. Leaks were defined as leakage from anastomotic sites, with no time limit.
When we found pneumoperitoneum in the imaging studies or definite holes during the operation, we called it perforation, with no time limit. The causes and frequency of reoperation are shown in Table 2 .
Surgical technique
The most common complication for reoperation was surgical-site related. Eight patients had perforation; two of the patients underwent reoperation on day three, just after starting an oral diet. In these 2 patients, we found the small bowel sutured. Three patients had a perforated stomach, which we theorized was caused by manipulation during the initial operation. Duodenal stump perforation was diagnosed in three patients. During the second operation in these patients, we found obstruction of the duodenum and jejunum, perhaps due to acute afferent loop syndrome.
Surgical site-related complications
Surgical site-related complications were found in 49 (0.79%) patients who underwent reoperation. The decision to perform the reoperation was made depending on whether the integrity of the fascia was intact. When a probe did not reach the base of the cavity in the lesion, the integrity of the fascia was evaluated further. For five patients, computerized axial tomography (CAT) was required to check the lesion. Reoperations for surgical site-related complication were performed electively, except that evisceration received immediate action. On CAT, strangulation of the small bowel was seen in 7 of the 32 patients. One patient with strangulation underwent an exploratory laparotomy; the small bowel was found viable, so the surgeon ended the operation. Two days later, the surgeon performed a laparotomy and found the small bowel viable, so he completed the operation.
Mechanical ileus

Bleeding
Intra-abdominal bleeding led to reoperation on mean day 6. respectively, a decrease of more than 30% in both measurements.
However, surgeons decided to reoperate based on laboratory test results in only 6 patients; the rest of the patients underwent reoperation when there were changes in vital signs, especially heart rate.
Surgeons were unable to find the site of bleeding in some cases.
The bleeding sites found during the second operations are listed in Table 3 . Among 17 known bleeding sites, 10 were located around the spleen.
Mortality cases
Reoperation mortality rate after gastrectomy was 1.56% (n=2).
One patient had undergone subtotal gastrectomy with Billroth I Values are presented as mean±standard deviation or number (%). L/N = lymph node; BMI = body mass index. 
Discussion
The aim of this study was to evaluate the causes, frequency of reoperation, and decision-making process of reoperation within the first 12 months after an initial gastrectomy for gastric cancer.
We found the rate of reoperation because of complications after gastrectomy to be 2.1%, which is similar to the reoperation rate of 2.0% to 10% reported in the literature. [4] [5] [6] [7] 10, 11 In general, mechanical ileus is the most common cause of reoperation. The reported rate of surgical site-related complications is 3% to 25%, 12, 13 with the frequency of reoperation due to wound dehiscence estimated at 1% to 3%. 14, 15 The rate of this complication was lower in our series than in some studies. 4, 7, 13 Complications related to the surgical site were the leading cause of reoperation in this study. Unfortunately, we cannot determine why surgical wound-related complications were the most common. Wound dehiscence is affected by local, regional, and systemic factors such as infection, abdominal pressure, diabetes, age, and nutritional status. In this study, no difference was found in the variables of age and BMI. In a future study, it is necessary to compare variables affecting wound closure with those recorded in other studies. It is important to recognize that surgical site-related complications are serious, although they might be treated less seriously than other complications. In this study, 2 patients died because underlying medical conditions were aggravated after the reoperation. Therefore, surgical site-related complications should be treated similar to other serious complications.
In our series, the rate of reoperation caused by other complications, including mechanical ileus, intra-abdominal bleeding, intestinal perforation, intra-abdominal infection, and anastomotic leaks, was similar to that in previous studies. [5] [6] [7] 11, 16, 17 The mortality rate in the present study was 1.6%, whereas the reported rates are 6% to 10%. 4, 6, 7 Determination of when and why the surgeon decided to reoperate was another objective of this study. This decision was different for each complication. For instance, change in vital signs, especially heart rate, was a factor in an intra-abdominal bleeding complication, whereas the results of CAT were a factor for mechanical ileus.
The decision to reoperate was not made on the basis of numeric data but on patients' symptoms and changes in their vital signs.
The limitations of this current study are clear. First, this is a retrospective study, and second, every patient could not be traced through the period of observation. If we had been able to follow the patients, we believe the reoperation rate would have been higher, as would the number of fatalities. However, even though this study has limitations, it has 2 important qualities. The gastrectomy was performed by the same surgeons and with the same techniques during the period of the observation, during which annual rate of reoperation did not change dramatically. Furthermore, the study demonstrated that surgical site-related complication was the most common reason for reoperation.
The present study showed that the rate of reoperation because of complications after gastrectomy for gastric cancer was 2.1%. The most common complication requiring reoperation was surgical siterelated complication (n=49, 0.79%). Less common complications were intra-abdominal bleeding and mechanical ileus. Tumor size was the most important variable leading to reoperation.
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